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P15645US.A0J»BA, 1 November 1999 

Title: 

DEVICE AND METHOD FOR ALIGNMENT 
Technical field of the invention 

The present invention relates to a device for alignment of at least one alignable plane with 
respect to at least one reference plane. 

The invention also refers to a system and a method for alignment of at least one alignable 
plane witJi respect to at least one reference plane. 

Background of the invention 

Usually, at power transmission between rotary shafts, for example via belt or sheave, it is 
required that the driving and the driven wheels are mutually, at least plane-parallel and 
adjusted axial ly in line with each other. This is mainly to prevent abnomial wear of the belts 
or chains ajTanged in the power transmission. 

Presently, string and straight edges are used when aligning sheave/gear wheels, The string and 
straight edge is manually provided on the axial plane of one of the wheels. The string and 
straight edge is then held in such a direction that its distance Fo the axial plane of the other 
wheel can be estimated. This gives however only an estimation of the mutual position and the 
point of the wheels in one direction, whereby the string and straight edge is turned to a new 
position on the other wheel and a new estimation of the distance between ruler and wheel can 
be obtamed. This distance is compared to die first one in order to obtain an estimation of the 
jtiutual position and the direction of the wheel in the other direction. This method, which 
prevents a simultaneous alignment of the wheels by one operator and the fact that the strmg 
and straight edge must be of such a length that it fits the periphery of both wheels makes the 
alignment to become time consuming and inaccurate. 

Moreover, alignment with a string and straight edge is normally done by two mechanics. 


• 
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The object of the invention and the most important characteristics 

The object of present invention is to provide a simple and cost-effective device which allows 
simple and qyicfe^djustment.and.aUgnmeatflf at least two essentially plane siirfaces. The 
substantially visible light beam used for the alignment shows the parallel and angular 
misalignment directly. 

A fiirther object of the invention is to provide a device mainly intended for adjustments of 
sheaves/gear wheels in power transmission systems having rotary shafts, preferably through 
optical measurement, in industrial enviromnent and a corresponding measurement method. 

Through the teachings of the invention, the aHgnment results in reduced vibration, extended 
life ofbelt and sheaves, proper belts tensioning and also eliminated downtime and production 

delays. 

Above mentioned objects are achieved by means of the initially mentioned device, comprising 
a main part, a light source and a number of contact points, and that the light source is arranged 
to emit a light beam with a scattering angle in one plane. 

Advantageously the contact points are displaceablc and also arranged as attachment devices. 

In one preferred embodiment the light beam has a scattering plane essentially parallel to the 
alignable plane. 

Tn one most preferred embodiment the device comprises an arm. The arm and the main part 
are rotatable relative each other. Furthermore, the arm is provided with at least one contact 
point. Preferably, the contact points arc an-anged displaceable relative each other and/or 
relative the device. The contact points are arranged to talce optional positions in a plane, area 
of which is only limited by the physical dimensions of the device, tiiat these contact points 
independently of position, allow tlie device to transfer the position and direction from tiie 
reference plane in two opposite each other essentially perpendicular coordinates. 
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The system according to the invention comprises a device consisting of a main part, a light 
source and a number of contact points. The light source is arranged to emit a light beam with 
a scattering angle in one plane. The system also includes an indicator device to be an-anged on 
the alignable plajie. 

Suitably, said light beam has a scattering plane essentially parallel to the alignable plane. 
Preferably, the indicator device consists of a part for attachment and a body provided with a 
measurement mark. According to the system alignment is achieved when the light beam 
essentially coincides with the measurement mark. Preferably, at least three indicator devices 
are arranged on said plane. In one embodiment, the indicator device is part of said plane. 

According to a method of the invention for aligmnent of at least one alignable plane with 
respect to at least one reference plane so that said planes become essentially plane-parallel, a 
device is arranged consisting of a main part, a light source and a number of contact points, a 
light beam is emitted with a scattering angle in one plane, an indicator device is arranged on 
tlie aligiaable plane within the area of the light beam provided with measurement mark, and 
with respect to the measuring mark adjust the alignable plane is adjusted so that the mark 
coincides with the intersectional line between the light beam and tlie indicator device. 

0 Brief description of the drawings 

In the following, the invention will be described in greater detail with reference to a non- 
limiting embodiment shown in attached drawings, in which: 

5 Fig. 1 is a schematic lateral view of an aligmnent device, according to the invention. 

Fig, 2 shows a schematic view in perspective of an application using the device shown in Fig. 
I. and 

1 0 Fig. 3 shows the encircled section of Fig. 2 in greater derail. 


Detailed description of the invention 


,. The device 1 0 eomptises „ m»to pMt 1 1 and ^ »m 12. The mam part 1 1 -m 
are „tatably «anged relative each other arourul »t «i. U. 

Ue .ai. is e^entialiy de.^ed with a first end 14 and a .ee<»td eM 15 co.neeted to 
1 olr via a necU la. which a,» fom, an accomodation space 17. The ma. p« 1 
:rcon>prisesaU^..»rce,«andapo,.h,edrlv.,„™t..opticale^^^^^ 

.,.ersvCnotsho™t,arransedh.aspacein.her..e„dl..T^s-^^^^^^^ 
aioumain wUchpivotaUy connects the main par. 11 to the «« 12. In the neck sccuon 
ajoumain, I P ^Mdt in this embodiment carries two attachment 

themainpartisprovded™tharecess20,wm ,5 p„vided to receive 

devices 2 U and 21 b displaceable relative to the ma-n part. The space 17 .s prov,d 
,:I,2whenitisro,atedtherein,*ch,hri.t.«ce«l.utes,hehandhn,and,he 

storage o( the device. 

. , M,^wi.hareces522tothedirccUonofitslongitudinalaxis,which 
The arm 12 is also provided with arecess 10 m 
also canies an attachment device 21c displaceable in the receas 22. 

P.feraM,.thea«achmcntdevices21a.2.ba„d21ccon.stof magnet, in <»e end, wh.^^ 
b" the recess by means of a loclcing device (not shown) for example a nu, . ^ 

wnly. Other additional attachment devices, for example different types offaste^g 
::::Utioncups.mca.foradhesionetc.mayalsobensed.,tUa.soposs.b.topro^ 

separate attachment means and contact points. 

Pretobly , the Ught sonrce 1 8 consists of a laser emi^ing device, for example a laser ^ode. 

' 2w beam from the light source can be scattered, prcf^bly esse^rally parallel .0 
::::!pL.hatmna.bealigned.Thcdrivlngnnitcan.sobecon.rolled^ 

switch arranged in the main part (not sl^own). 

0 ^ application for alignment and adinstment of two sheaves 23 and 24 is sho^ Fig. 2. A 
,ightL25isemitted<r„mtheUght,onrcel8.ThisUgh.beam25.sformedw>*a 

l,ghtbeam« ,.,„„„ direction and a very small scattering angle mromamme 

relaHvely large scattering angle m one direction ana a > 
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the wheels). 

one 24 oftbe two sheaves, for example in oiv, ^nd 21 c provided with 

... of the three attachment devices (or contact points) 21a. 21b and 21c provid 
means of the three aua .-.^h^ted in as ereat mutual distance as 

. .Mrh take oDtioTjal positions and are distnbuted m as grcai. 
magnets, which taKeopuou p i,.™r.fthe reference 24. This 

dis^iWng is enabled tteough the r«=ss- attachment 
,,_.nhea™I2»d.*.n..|hpa«. a^™.^^^^^ 

...s..,U«e.on.h,.c — 

contact point, ind^ndentof po..Uon, """"^ ,^ ,,„,i^,es. 

plane the position and direction in two to each other essennslly p tp 

-1 , ,„ f^dm the device onto the reference plane and 

;rr=:::— ^^^^^^^^ 

O„^othersheavcmn.nnheronndicatorde.ces..a.«^^^ 
^.„,,prefe,reden,hodin,e„tt,,ree.dicatordevtcesJ . ^^^^^^ 

0 indicator device, ot^hich one is sho™. tn greater ^^^^X — « " 
aevice27,abodyandaref.rencem.lt29am.gedonfte»ody.T^e 

. * tv,^ nwo The distance between the mark 29 and the eno nx 

may consist of a magnet or the hkc. The distan ^.^^^^ 
. .tt^ hp measured of tiie indicator device preferably corresponas. 
the ob,ect to be measured ^^^^^^^^ 
between the scattering plane of the light beam ano m 
25 contacts the reference plane. 

Wh.„«,heU,hthean.23ishron.httoeneonnterthei.dica,.d^^^^^^^^ 

J u;*M i e the oUier of the two sheaves m the bell 

""oUasntcdasi— 

nrlhma^l.29o„eachindicatordevicehasafoteddistanceftomthen,easur,ng 
enabled. Each marK 2^ liebt beam 25 essentially encounters the centre of 

object 10 and when it is adjusted so that the hgbt beam 


pavallelism exists when /= 0 lor / v) 

the light beam essentially coincide AVith the mark 29. 

■ f r.t cpn<!oTs which are able to sense the 
one embodimcn, *e indicator devices .ay eon... ' ~ ' ^ 
U.«.ca».Prefe«..,.heaai«»ne„.ot,heo,ee,,» — 

. ,ha. i. is placed p.ane-pa.alH wi* reference object S.U^m ^ 
continuously, m one embodiment a par. of the object to be n,eas«ed may P 
reference mark, which is used instead of the indicator devices. 

^91 advantaeeously both in axial and radial directtons. 
By adjusUne the object to be measured 23 , advantageous., 
pte-parallelism is achieved between the sheaves. 

Whl,ewehaveiUus.ratedanddescribedapreferr.ernbodhn»..^^^ 

..is.. The invenfoamay ~ ^'^^^ ^ oomprise of, for 

he aligned plane-paraliel or e—pl^e-p^a^^^^^^^ 

e.mplewal.s,tabletops.,lass.ced,n^ec^— J^'^^ ^^^^^ 
arranging it wid. thr^e or more arms, o, a fUed body prov.a 
different directions carrying displaceable attactanent devtces. 

„>ereferencemar.of.indicatord^^^^^^ 

"7 trrhe~Ildirectionof*.in.ca.ordevicewbereb,the,.ference 
^.tir^^ni-Sits — d^ionoroppo^teitsiongi^^^^^ 


